Introduction
Three component coupling reactions are very efficient and simple methodology for the synthesis of dihydropyridines [1, 2] and dihydropyrimidine derivatives [3] . Biginelli compounds and their analogues have been reported to possess a wide variety of pharmaceutical and therapeutic properties [4] [5] [6] [7] [8] [9] [10] [11] . Though the first report on Biginelli reaction came in the 19th century, the research on dihydropyrimidines is not fully saturated because of their biological application as antihypertensive agents and calcium channel blockers [9] [10] [11] . Moreover, monastrol, a dihydropyrimidine derivative, is much exploited because of its extensive application as a cell permeable small-molecule inhibitor of the mitotic kinesin, Eg5 [12] .
There are many reports for the synthesis of 3,4-dihydropyrimidin-2(1H)-ones using Lewis acid catalysts such as InCl 3 [13] , LaCl 3 ·7H 2 O [14] , Yb(OTf) 3 [12] , Mn(OAc) 3 · 2H 2 O [15] , Cu(OTf) 2 [16] , heteropolyacids [17] , and so forth [18] [19] [20] [21] [22] [23] [24] [25] [26] [27] [28] [29] [30] . Phenyl boronic acid [31] was reported to catalyse the Biginelli reaction in acetonitrile solvent under refluxing conditions for 18 h. Ammonium chloride [32] solid-supported solvent-free synthesis of 3,4-dihydropyrimidin-2(1H)-ones at 100
• C is also reported. Green approach via polystyrene sulfonic acid [33] is also reported under microwave heating at 80
• C and via TaBr 5 [34] catalyst at 75
• C.
Results and Discussion
In order to overcome the strong acidic conditions, higher temperature conditions, increased reaction times, unsatisfactory yields, and complicated workup procedures, we optimized and herein we disclose a simple protocol for the synthesis of the title compounds in higher yields employing ammonium trifluoroacetate as catalyst. The role of the same as catalyst in organic synthesis is relatively less explored. The catalyst effectively imparts the acidity that catalyzes the threecomponent coupling at 80
• C in 10 to 20 min with good to excellent yields (Scheme 1).
Further ammonium trifluoroacetate is employed as solid support for 3,4-dihydropyrimidin-2(1H)-ones synthesis. The reaction mixture after completion forms the product as solid which is given water wash to get rid of the solid support. The solid was again given aqueous ethanol wash to drive off other organic impurities to obtain pure 3,4-dihydropyrimidin-2(1H)-ones in quantitative yield ( Table 1) .
The method is worked and optimized not only for aromatic aldehydes but also for functional aromatic aldehydes (Scheme 1). Aldehydes with both the electron withdrawing and electron donating substituents are experimented under the neat reaction condition. From the results it is evident that the reaction condition or the catalyst did not affect the reactivity of electron withdrawing or electron releasing substituents in the aldehyde moiety. Further, the hetero-aromatic systems (Table 1 , 4s-4z) are also explored with the trifluoroacetate ammonium solid-supported protocol so as to generalize the condition for every system. Compared to the aromatic systems the heteroaromatic aldehydes are less yielding in less reactive aldehyde cases. In order to optimize the reaction condition several attempts (Table 2) were made to arrive at the successful solid-supported method. The versatility of ammonium trifluoroacetate is clear from the table that it affects good to excellent yield of 3,4-dihydropyrimidin-2(1H)-ones in both ethanol and acetonitrile at higher temperatures. The final solid-supported approach excels all the other methods giving quantitative conversion of the starting materials to 3,4-dihydropyrimidin-2(1H)-ones in short time. Further, the procedure avoids use of solvents for extraction, ensures safety, and lessens pollution. Decreased reaction times are also realized due to the increased reactivity of the reactants under neat condition as compared to the solvent-mediated conditions.
Conclusion
Herein we have achieved our ultimatum to obtain the Biginelli compounds through solvent free approach, in short reaction time, employing economic, weekly acidic catalyst cum solid support adopting an easy workup procedure. The synthesis and antihypertensive/calcium channel activity of novel hetero aryl substituted 3,4-dihydropyrimidin-2(1H)-ones through this generalized protocol will be our future aim.
Experimental Section

General Procedure for One-Pot Synthesis of 3,4-dihydropyrimidin-2(1H)-ones.
A mixture of aldehyde (5 mmol), β-diketo ester (5 mmol), urea/thiourea (7.5 mmol) and ammonium trifluoro acetate (50 mmol) was taken in a vial and heated as neat at 80
• C for 20 to 30 min. After cooling, solid formed was filtered and washed with cold water (2 × 10 mL) followed by diethyl ether, if necessary recrystallized from ethanol or ethyl acetate to afford pure product. Compound4b: 1 
